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^ptz&i*&Migfci4tf#*tf*^gi&3^ Prometheus, who p i t i e d t h e sad 
e s t a t e o f m o r t a l s , d e f i e d t h e w i l l o f Zeus and s t o l e f i r e 
from t h e sun i n o r d e r t o g i v e t h a t g i f t o f power w h i c h made 
p o s s i b l e man t h e t o o l m a k e r , the t r a v e l e r and f o o d grower. 
Prometheus was condemned t o t o r t u r e and t h e gods on Olympus 
schemed t o p r e v e n t mankind from f u l l y p o s s e s s i n g t h e f r u i t s 
o f i t s g r o w i n g power. To t h i s end, t h e y c r e a t e d Pandora 
whom t h e y endowed w i t h A p h r o d i t e ' s b e a u t y , Hermes' g i f t o f 
p e r s u a s i o n and A p o l l o ' s music t o e n t i c e t h e h e a r t o f man. 
Endowed a l s o w i t h b u r n i n g c u r i o s i t y , i n e v i t a b l y she p r i e d 
i n t o t h e box w h i c h she had been s t e r n l y f o r b i d d e n t o open, 
a box which^once opened^could not be c l o s e d . And thence 
escaped a thousand p l a g u e s t o s c o u r g e h a p l e s s humankind 
u n t i l o n l y hope remained. The f a c t t h a t Prometheus and 
Pandora a r e p a r t o f the same l e g e n d c o n s t i t u t e s a g r e a t 
t r u t h . 
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We have l o n g g l o r i e d i n t h e power t h a t Prometheus gave 
us and came t o assume t h a t s c i e n c e and s c i e n c e - b a s e d t e c h -
n o l o g i e s o f f e r e d e n d l e s s o p p o r t u n i t y t o a l l e v i a t e t h e 
c o n d i t i o n o f man. But f o r t h e l a s t decade. Pandora has 
i n c r e a s i n g l y c l a i m e d our a t t e n t i o n as we became aware t h a t 
t e c h n o l o g y c a n a l s o engender u n a n t i c i p a t e d s e c o n d a r y 
" d y s b e n e f i t s . " The t r a g e d y o f Prometheus was n o t h i s 
d e f i a n c e o f t h e gods b u t h i s i n a b i l i t y t o f o r e s e e t h e f u l l 
s p r e a d o f c onsequences, l e a v i n g us, t h e r e f o r e , t h e c h i l d r e n 
o f Pandora. 
F o r s e v e r a l decades, s c i e n t i s t s , who p u r s u e d s c i e n c e f o r 
t h e p ure j o y o f i t , p u b l i c l y a s s o c i a t e d s c i e n c e w i t h s p e c t a c -
u l a r t e c h n o l o g i c a l p r o g r e s s . We found i t f a c i l e t o j u s t i f y 
government s u p p o r t o f b a s i c r e s e a r c h on the ground t h a t i t i s 
t h e i n d i s p e n s a b l e s u b s t r a t u m of t e c h n o l o g i c a l i n n o v a t i o n , 
hence a u t o m a t i c a l l y t o be t a k e n as a p u b l i c good. F o r h a v i n g 
t h u s c l a i m e d c r e d i t f o r the b e n e f i t s o f t e c h n o l o g y when the 
p u b l i c r e g a r d e d t e c h n o l o g y as d e s i r a b l e and b e n i g n , s c i e n c e 
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i s now h e l d , by some, t o be r e s p o n s i b l e f o r t h e e v i l s o f 
t e c h n o l o g y grown o u t o f c o n t r o l , i n d e p e n d e n t o f d e m o c r a t i c 
a c c o u n t a b i l i t y . The c l a i m o f s c i e n c e t o autonomy i s seen as 
a c l a i m f o r t h e autonomy o f t e c h n o l o g y , f o r a l l o w i n g t e c h -
n o l o g y a l s o t o d e v e l o p a c c o r d i n g t o i t s own l o g i c . S c i e n c e , 
as an i n s t i t u t i o n , i s s p o r a d i c a l l y a t t a c k e d by t h o s e who 
denounce i t as t h e e x p e n s i v e p a s t i m e o f academics who show 
i n s u f f i c i e n t c o n c e r n f o r e f f i c i e n c y and p r o f i t a b i l i t y , and 
by t h o s e who see i t as t h e i n s t r u m e n t o f m i l i t a r y and economic 
d o m i n a t i o n . Both p o l i t i c a l r i g h t and l e f t demand t h a t s c i e n -
t i s t s s h o u l d c o n c e r n t h e m s e l v e s more w i t h t h e s h o r t term 
" r e a l needs" o f s o c i e t y , a l t h o u g h t h e m s e l v e s p e r c e i v i n g t h e s e 
needs q u i t e d i f f e r e n t l y . 
O nly y e s t e r d a y , s c i e n t i f i c a c t i v i t y c o u l d f l o u r i s h 
i n n o c e n t l y , u n c o n s c i o u s o f i t s r o l e i n p r o c e s s e s t h a t some-
t i m e s r e s u l t i n d i s a s t r o u s e f f e c t s . Today, t h e movement 
c a l l e d " t e c h n o l o g y assessment" demands t h a t b o t h s c i e n c e and 
t e c h n o l o g y p r o v e t h e i r i n n o c e n s e i n advance. 
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I f t h e s t r e a m o f a n t i - s c i e n c e pronouncements c a l l i n g f o r 
a r e t u r n t o i n s t i n c t , s p o n t a n e i t y , and " n a t u r e " were m e r e l y 
a l i t e r a r y r e v i v a l o f a n t i - i n t e l l e c t u a l i s m , t h e i n d i c t m e n t 
w ould have l i t t l e more e f f e c t than when s c i e n c e was t h e t a r g e t 
o f such m y s t i c , r o m a n t i c c r i t i c s as B l a k e and R u s k i n , even 
though i t i s h a r d t o f o r g e t t h a t a n t i - i n t e l l e c t u a l i s m a l s o 
n u r t u r e d t h e w o r s t p o l i t i c a l movements o f t h i s c e n t u r y . What 
i s new i n t h e p r e s e n t s i t u a t i o n i s t h a t c r i t i c i s m o f s c i e n c e 
no l o n g e r comes e x c l u s i v e l y from o u t s i d e . Numbers o f s c i e n -
t i s t s now j o i n o t h e r i n t e l l e c t u a l s and t h e man on t h e s t r e e t 
i n v o i c i n g a n x i e t y . 
P a s t e u r spasXevjasE^la^or^ator- i'&s-va^-^"einpl^s^tfkj?b e-A&citu-KS 
ftfoJUa^W^y\pe4jK^V^&ndt s a i d t h a t "... i n kfc&s<a l a b o r a t o r i e s 
man l e a r n s how t o r e a d t h e works o f n a t u r e , works o f p r o g r e s s 
and u n i v e r s a l harmony, whereas h i s own works a r e t o o o f t e n 
a c t s o f b a r b a r i s m , f a n a t i c i s m and d e s t r u c t i o n . " But t h e 
works o f s c i e n c e a r e now seen by a v o c a l few t o o p e r a t e as 
much i n t h e s e r v i c e o f b a r b a r i s m as i n t h a t o f u n i v e r s a l 
harmony. 
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The g round was l a i d l o n g ago. Andre M a l r a u x t r a c e d i t 
back t o t h e use o f p o i s o n gas i n W o r l d War I w h i c h , he s a i d , 
" f o r the f i r s t t i me showed t h e a d v e r s e s i d e o f s c i e n c e ' s 
b a l a n c e s h e e t . " T h a t was 30 y e a r s b e f o r e Oppenheimer 1s 
famous s t a t e m e n t t h a t , " P h y s i c s has now known s i n . " What 
was n o t p e r c e p t i b l e e a r l i e r was t h e d i s c o m f o r t w h i c h would 
a r i s e from t h e f a c t t h a t , as i t s p u r s u i t became i n c r e a s i n g l y 
e x p e n s i v e , s c i e n c e has a s s o c i a t e d i t s e l f i n c r e a s i n g l y w i t h 
t h e a u t h o r i t y and power of t h e S t a t e . The s c i e n t i s t must 
l i v e w i t h an i n e s c a p a b l e a m b i g u i t y : s c i e n c e c l a i m s t o be an 
end i n i t s e l f b u t i t i s r e c o g n i z e d and s u p p o r t e d by s o c i e t y 
o n l y because o f i t s i n s t r u m e n t a l i t y . 
N o t h i n g so i l l u m i n a t e s t h a t t r a n s f o r m a t i o n as t h e c a s e s 
o f G a l i l e o and Oppenheimer. The former was a c o n f l i c t between 
two d i f f e r e n t c o n c e p t s of t h e n a t u r e and l i m i t s o f knowledge, 
s c i e n t i f i c a n a l y s i s v e r s u s t h a t w h i c h i s a l i e n t o i t , whereas 
i n t h e l a t t e r , t e c h n i c a l a d v i c e t o t h e s t a t e was a t odds w i t h 
t h e p o l i t i c a l d e c i s i o n w h i c h i t was c a l l e d upon t o i n f o r m . 
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D e s p i t e t h o s e c h a n g i n g c i r c u m s t a n c e s , most s c i e n t i s t s , 
n e v e r t h e l e s s , " s t i c k t o t h e i r l a s t s . " I n d i f f e r e n t t o the 
c o n f l i c t s o t h e r s p e r c e i v e i n t h e r e l a t i o n s h i p between s c i e n c e 
and t h e s t a t e , t h e y p u rsue s c i e n c e a t t h e f r o n t i e r s o f t h e i r 
d i s c i p l i n e s ; and i t i s t h e y who advance t h o s e f r o n t i e r s , 
e n l a r g e our h o r i z o n s and p r o v i d e mankind w i t h the means t o 
c r e a t e a b e t t e r tomorrow. 
A t t h e same t i m e , a few s c i e n t i s t s g i v e us pause by 
e v o k i n g r e c o u r s e t o mor a l and a e s t h e t i c v a l u e s w h i c h must be 
p r e s e r v e d i f s c i e n c e and c i v i l i z a t i o n a r e t o s u r v i v e . But 
p l e a s e u n d e r s t a n d t h a t t h e same v a l u e s have l e d s c i e n t i s t s 
t o b o t h s i d e s o f c u r r e n t debate c o n c e r n i n g a p p r o p r i a t e p u b l i c 
p o l i c y f o r su c h m a t t e r s as p r o t e c t i o n o f t h e envir o n m e n t , 
n u c l e a r power, and r e s e a r c h on reco m b i n a n t DNA. Some^ attempt 
e x a m i n a t i o n o f such m a t t e r s by f o r m a l r i s k / o r c o s t / b e n e f i t 
a n a l y s i s . But the e n v i r o n m e n t a l problems o f o u r day i n v o l v e 
r i s k s and b e n e f i t s t h a t u s u a l l y a c c r u e t o d i f f e r e n t groups, 
and c o s t s , r i s k s and b e n e f i t s t h a t a r e incommensurable. C o s t s 
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a r e r e c k o n e d i n d o l l a r s ; b e n e f i t s i n a e s t h e t i c o r m a t e r i a l 
v a l u e s ; r i s k s i n human l i v e s . R i s k / b e n e f i t a n a l y s i s can 
c e r t a i n l y i n f o r m t h e d e c i s i o n maker, b u t d e c i s i o n n e c e s s a r i l y 
c o n t i n u e s t o t u r n on v a l u e judgments; t h e a c c e p t a b i l i t y o f a 
g i v e n l e v e l o f r i s k remains a p o l i t i c a l , n o t a s c i e n t i f i c 
q u e s t i o n . When s c i e n t i s t s f a i l t o r e c o g n i z e t h e s e b o u n d a r i e s , 
unspoken p o l i t i c a l b e l i e f s e a s i l y b e c l o u d s e e m i n g l y s c i e n t i f i c 
d e b a t e . 
And t h a t i s my p r i n c i p a l message. The m a l a i s e i n the 
s c i e n t i f i c community a r i s e s from c o n f u s i o n o f t h e r o l e of 
s c i e n t i s t qua s c i e n t i s t w i t h t h a t o f s c i e n t i s t as c i t i z e n , 
c o n f u s i o n o f the e t h i c a l code o f t h e s c i e n t i s t w i t h t h e 
o b l i g a t i o n o f t h e c i t i z e n , b l u r r i n g , t h e r e f o r e , o f t h e 
d i s t i n c t i o n between i n t r i n s i c a l l y s c i e n t i f i c and i n t r i n s i -
c a l l y p o l i t i c a l q u e s t i o n s . I n t h e mind o f a s c i e n t i s t , t h e r e 
need be no c o n f l i c t between s c i e n c e and human p r o g r e s s . The 
e t h o s o f t h e s c i e n t i s t i s e a s i l y summarized: i n t e l l e c t u a l 
i n t e g r i t y and o b j e c t i v i t y ; i n f o r m e d s k e p t i c i s m t h a t welcomes 
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r e e v a l u a t i o n o f s e e m i n g l y e s t a b l i s h e d d o c t r i n e ; t o l e r a n c e 
and r e s p e c t f o r t h e vi e w s o f o t h e r s ; r e a d i n e s s t o admit 
i g n o r a n c e o r e r r o r ; d e d i c a t i o n t o t h e advancement 
o f u n d e r s t a n d i n g o f t h e u n i v e r s e ; and i d e n t i f i c a t i o n w i t h t h e 
w o r l d c o l l e c t i v i t y o f s c i e n t i s t s so engaged, t h a t e t h o s ; u > & ^ 
s h o u l d compel t h e b e h a v i o r o f t h e s c i e n t i s t i n w e i g h i n g t h e 
s o c i a l v a l u e o f s p e c i f i c t e c h n o l o g i e s ^ y n j f t > r ! j t t i n ^ t ^ l ^ ^ h a ^ 
$$$yty can be warped when s u f f u s e d w i t h a s o c i a l o r p o l i t i c a l 
i d e o l o g y . The s c i e n t i s t - a d v o c a t e c a n, u n c o n s c i o u s l y , become 
a p a r t i s a n . I n t h e words o f M a u r i c e A r t h u s , " B l i n d e d by h i s 
p a s s i o n , he has r e c o u r s e t o a l l means t o defend i t , f o r t o 
him, a l l means have become l e g i t i m a t e . " 
We f i n d t h i s p r o c e s s i l l u s t r a t e d a l m o s t d a i l y . S c i e n c e , 
sometimes damned as c u l p r i t because i t was p r o g e n i t o r o f t h e 
t e c h n o l o g i e s whose u n r e g u l a t e d use has d e s p o i l e d f i e l d , s t r e a m 
and atmosphere a l s o a f f o r d s the means f o r r e c o g n i t i o n o f such 
A 
problems and p l a n n i n g t h e i r management. W i t n e s s t h e 
s o p h i s t i c a t e d s c i e n c e r e q u i r e d f o r r e c o g n i t i o n o f phosphate 
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as t h e cause o f e u t r o p h i c a t i o n o f l a k e s and s t r e a m s , f o r 
i d e n t i f i c a t i o n o f i n v i s i b l e , u n s m e l l a b l e c o n s t i t u e n t s o f 
a u t o m o b i l e e x h a u s t s as t h e cause o f smog; o f s u l f a t e a e r o s o l s 
as t h e p r o b a b l e p r i n c i p a l h a z a r d t o p u b l i c h e a l t h from a i r 
p o l l u t i o n ; o f f r e o n s as a p o s s i b l e cause o f i n c r e a s e d s k i n 
c a n c e r due t o p h o t o c h e m i c a l p r o c e s s e s i n t h e s t r a t o s p h e r e ; 
c o n s i d e r t h e s c i e n c e u n d e r l y i n g c o n c e r n f o r t h e p o s s i b l e 
e f f e c t on c l i m a t e o f a b u i l d up o f C 0 2 i n t h e atmosphere due 
t o f o s s i l f u e l c o m b u s t i o n . Thus s c i e n c e , t h e p r o g e n i t o r o f 
t e c h n o l o g y a l s o p r o v i d e s i t s c o n s c i e n c e . 
What seems l o s t on some who would p a r t i c i p a t e i n t h i s 
p r o c e s s , p a r t i c u l a r l y w i t h r e s p e c t t o e n v i r o n m e n t a l c a r c i n o g e n s , 
i s t h a t t h e n e c e s s i t y f o r s c i e n t i f i c r i g o r i s even g r e a t e r 
when s c i e n t i f i c e v i d e n c e i s b e i n g o f f e r e d as t h e b a s i s f o r 
f o r m u l a t i o n o f p u b l i c p o l i c y t h a n when i t i s b e i n g o f f e r e d t o 
f i n d i t s way i n t h e m a r k e t p l a c e o f a c c e p t e d s c i e n t i f i c 
u n d e r s t a n d i n g . S c i e n c e i t s e l f can b e n e f i t and p r o g r e s s by 
e a r l y p u b l i c a t i o n o f p r o p e r l y documented p r e l i m i n a r y f i n d i n g s ; 
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p u b l i c p o l i c y may not r e s t on o b s e r v a t i o n s so p r e l i m i n a r y 
t h a t t h e y c o u l d n o t f i n d a c c e p t a n c e f o r p u b l i c a t i o n i n an 
e d i t e d s c i e n t i f i c j o u r n a l . 
P o l i t i c a l d e c i s i o n - m a k e r s have no c h o i c e b u t t o r e l y 
on t h e v a l i d i t y o f what seems t o them t o be a r e c o n d i t e form 
o f s c i e n c e , t h e r e b y p l a c i n g a heavy onus on s c i e n t i s t s who 
engage i n s u c h a c t i v i t y . Recent e x p e r i e n c e i n d i c a t e s t h a t 
t h e p o l i t i c a l p r o c e s s had b e s t move s l o w l y and a l l o w ample 
o p p o r t u n i t y f o r p r e d i c t i v e h y p o t h e s e s and p r e l i m i n a r y o b s e r v a -
t i o n s t o be t h o r o u g h l y examined and t e s t e d b e f o r e a c t i n g 
upon them. 
When, f o r example, e v i d e n c e o f a d v e r s e e f f e c t s on humans 
i s l a c k i n g , I c o u l d w i s h t h a t s t u d e n t s o f c a r c i n o g e n e s i s would 
r e f r a i n f r o m -pulajLie^fcxefi u n t i l t h e y have c o m p l e t e d a s u f f i c i e n t 
s e r i e s o f c o h e r e n t s t u d i e s t o e n a b l e r a t i o n a l d i s c u s s i o n , 
r a t h e r t h a n announcing each e x p e r i m e n t i n t u r n , g e n e r a t i n g 
p u b l i c a l a r m t h a t can n e i t h e r be j u s t i f i e d nor a s s u a g e d . Once 
a compound has been p u b l i c l y c a l l e d i n t o q u e s t i o n , d e c i s i o n 
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c o n c e r n i n g i t s use becomes u n a v o i d a b l e . The s e n s i b l e g u i d e 
would be t o a c c e p t s u b s t a n t i a l h a z a r d o n l y f o r l a r g e b e n e f i t , 
l i t t l e h a z a r d f o r s m a l l b e n e f i t , and no h a z a r d i f i t can be 
a v o i d e d w i t h o u t p e n a l t y . But i n most c a s e s , t o d a t e , 
q u a n t i t a t i v e assessment o f r i s k i s e n t i r e l y l a c k i n g . Hence, 
c o n s e r v a t i v e v a l u e judgments, m i n i m i z i n g t h e p o s s i b i l i t y o f 
r i s k , must p r e v a i l , as t h e y have. 
F o r most e n v i r o n m e n t a l p o l l u t a n t s t h a t have been c a l l e d 
t o a t t e n t i o n , we a r e c o n c e r n e d w i t h p o t e n t i a l b u t as y e t 
undemonstrated h a z a r d . S t a t i s t i c a l l y s p e a k i n g , r e l a t i v e l y 
few p e r s o n s have been known a c t u a l l y t o have been s e r i o u s l y 
damaged by man-made c h e m i c a l s . 
We have become h i g h l y c o n s c i o u s o f such p r o b l e m s ; a h o s t 
o f i n s t i t u t i o n s , p u b l i c and p r i v a t e , a r e a l e r t and v i g i l a n t . 
The r e s u l t has been a s t r e a m o f r e g u l a t i o n s , each w e l l 
i n t e n t i o n e d , most, i n d e e d commendable. But i n the absence 
o f p e r s u a s i v e d a t a c o n c e r n i n g the magnitude o f r i s k , i f any, 
t o humans, t h e sum o f such r e g u l a t i o n can engender p u b l i c 
c y n i c i s m , e n s n a r l l i f e i n t h e w o r k p l a c e ^ a n d s l o w l y p a r a l y z e 
t h e economic l i f e o f the n a t i o n . Hence, I a p p l a u d t h e 
e v o l u t i o n o f The C l e a n A i r A c t , from mandatory r e d u c t i o n o f 
r i s k t o z e r o , r e g a r d l e s s o f c o s t , t o d e c i s i o n based on 
c o m p a r i s o n o f m a r g i n a l c o s t w i t h t h e m a r g i n a l b e n e f i t o f 
p o l l u t i o n abatement. But t h a t r e t u r n s t o t h e s c i e n t i f i c 
community t h e burden t o q u a n t i f y t h e r i s k and r e l a t e h e a l t h 
e f f e c t s t o e x p o s u r e l e v e l s . We s h a l l need more s c i e n c e — 
n o t l e s s . A decade ago i t was d e s i r a b l e t o f l a g p u b l i c 
a t t e n t i o n t o p o t e n t i a l h a z a r d s and p r o ceed as i f each h a z a r d 
were a c l e a r and p r e s e n t danger. I t i s time t o r e t u r n t o 
t h e e t h i c s and norms o f s c i e n c e so t h a t t h e p o l i t i c a l p r o c e s s 
/UVAJUJL^ iUC w J : JLAAQ • ^  
may p r o c e e d w i t h g r e a t e r c o n f i d e n c e . J A t t h e c u r r e n t s t a g e 
o f s c i e n t i f i c u n d e r s t a n d i n g o f a l m o s t e v e r y m a t t e r where 
s c i e n c e and t e c h n o l o g y impact p u b l i c p o l i c y , d e c i s i o n must be 
t a k e n i n t h e f a c e o f u n c e r t a i n t y . The p u b l i c may wonder a t 
why we d o n 1 1 a l r e a d y know t h a t which appears v i t a l t o d e c i s i o n 
b u t s c i e n c e w i l l r e t a i n i t s p l a c e i n p u b l i c o p i n i o n o n l y i f 
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we s t e a d f a s t l y a dmit the magnitude of our u n c e r t a i n t y and 
a s s e r t t h e need f o r f u r t h e r r e s e a r c h . And we s h a l l l o s e 
t h a t p l a c e i f we d i s s e m b l e o r argue as i f a l l n e c e s s a r y f a c t 
and i n f o r m a t i o n i s i n hand — whether t h e q u e s t i o n be d i e t a r y 
p r e v e n t i o n o f a t h e r o s c l e r o s i s , the h e a l t h e f f e c t s o f a i r 
p o l l u t i o n , o r t h e economics of s o l a r energy. S c i e n t i s t s 
b e s t s e r v e p u b l i c p o l i c y by l i v i n g w i t h i n t h e e t h i c s o f 
s c i e n c e , n o t t h o s e o f p o l i t i c s . 
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The c o n t r o v e r s y s u r r o u n d i n g n u c l e a r power has been c o n -
d u c t e d on b o t h s i d e s by s c i e n t i s t s who have done much t o 
i n f o r m t h a t d e b a t e . T e c h n i c a l i s s u e s t h a t have n o t been 
r e s o l v e d t o t h e s a t i s f a c t i o n o f some s c i e n t i f i c c r i t i c s 
i n c l u d e : t h e e f f e c t i v e n e s s o f t e c h n i c a l means f o r p r e v e n t i n g 
d i v e r s i o n , by governments, o f weapons-usable m a t e r i a l s from 
t h e f u e l c y c l e , o r t h e i r t h e f t by t e r r o r i s t s ; t h e s a f e t y 
a s p e c t s o f r e a c t o r d e s i g n i n c l u d i n g p r o t e c t i o n a g a i n s t t h e 
consequences o f d e l i b e r a t e s a b otage; t h e l o n g - t e r m management 
of n u c l e a r wastes and t h e r e l e a s e o f l o n g - l i v e d r a d i o a c t i v e 
e f f l u e n t s f r o m f u e l r e p r o c e s s i n g p l a n t s . P r e s u m a b l y , 
g e n e r a l l y a c c e p t a b l e s o l u t i o n s t o t h e s e q u e s t i o n s w i l l u l t i -
m a t e l y emerge. My p o i n t i s t h a t , even when t h e y do, debate 
w i l l c o n t i n u e and t h e s c i e n t i f i c community, l i k e t h e c o u n t r y 
g e n e r a l l y , w i l l r e m a i n d i v i d e d p r e c i s e l y because t h e t r u e 
i s s u e s a r e n o t i n t r i n s i c a l l y s c i e n t i f i c q u e s t i o n s b u t s o c i a l 
and p o l i t i c a l v a l u e s . I t i s i m p o r t a n t t h a t a l l o f us 
r e c o g n i z e t h e d i s t i n c t i o n . 
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The r i s k a s s o c i a t e d w i t h t h e n u c l e a r f u e l c y c l e f o r 
l i g h t - w a t e r r e a c t o r s i s e s t i m a t e d as a p p r o x i m a t e l y l / 2 0 0 t h 
t h a t a s s o c i a t e d w i t h an e q u i v a l e n t e l e c t r i c a l s u p p l y g e n e r a t e d 
by c o a l c o m b u s t i o n . But t h e s e f i g u r e s a r e n o t s t r i c t l y 
comparable. The e s t i m a t e f o r n u c l e a r power i s t h e s t a t i s t i c a l l y 
p r o r a t e d e f f e c t o f t h e l o s s o f l i f e i n l a r g e a c c i d e n t s 
p o s t u l a t e d t o o c c u r w i t h v e r y low f r e q u e n c y i n many r e a c t o r s 
o v e r a l o n g p e r i o d . No such event has y e t o c c u r r e d . We hope 
none w i l l . A p a r t from t h e p o s s i b i l i t y o f such major e v e n t s , 
t h e d e a t h r a t e due t o n u c l e a r power appears t o be e s s e n t i a l l y 
z e r o . C o n t r o v e r s y , t h e r e f o r e , c e n t e r s about t h e a p p r o p r i a t e 
p u b l i c a p p r o a c h t o t h e r a r e major a c c i d e n t . An a c c i d e n t , 
once i n a th o u s a n d y e a r s , t h a t would r e s u l t i n a thousand 
f a t a l i t i e s c o u l d be s t a t e d t o s u b j e c t s o c i e t y t o t h e r i s k o f 
l o s s o f one p e r s o n p e r y e a r — t r i v i a l as compared t o c r o s s i n g 
s t r e e t s , e a t i n g s t e a k , o r t a k i n g b a t h s . But some v i e w t h e 
p o s s i b i l i t y o f a l a r g e - c o n s e q u e n c e a c c i d e n t , however low i t s 
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p r o b a b i l i t y , as i n t r i n s i c a l l y u n a c c e p t a b l e . How s o c i e t y 
s h o u l d w e i g h r a r e c a t a s t r o p h i c e v e n t s i n comparison w i t h 
g u a r a n t e e d f r e q u e n t s m a l l e v e n t s cannot be s e t t l e d by any 
o b j e c t i v e c r i t e r i o n known t o me. And s c i e n t i s t s s h o u l d n o t 
d e b a t e t h i s as i f i t were a s c i e n t i f i c q u e s t i o n . 
P u b l i c d i s t r u s t o f t h e management of n u c l e a r energy 
programs i n t h e p a s t w i l l c a s t a l o n g shadow i n t o t h e f u t u r e . 
Even g r a n t i n g t h a t t h e r e can be d e v e l o p e d e s s e n t i a l l y 
a c c e p t a b l e t e c h n i c a l s o l u t i o n s t o t h e problems o f r e a c t o r 
s a f e t y , w aste management and t h e s a f e g u a r d i n g o f weapons-
u s a b l e m a t e r i a l s , many w i l l q u e s t i o n whether human i n s t i t u t i o n s 
can be r e l i e d upon t o implement and m o n i t o r them on a l o n g - t e r m 
b a s i s ; many w i l l be s k e p t i c a l t h a t i n t e r n a t i o n a l i n s t i t u t i o n s 
f o r t h e management o f t h e n u c l e a r f u e l c y c l e w i l l p r o v i d e 
s u f f i c i e n t a s s u r a n c e a g a i n s t t h e p r o l i f e r a t i o n o f n u c l e a r 
weapons. 
To t h e s e judgments must be added v a l i d c o n c e r n f o r t h e 
f u t u r e o f a d e m o c r a t i c s o c i e t y i f t h e s a f e g u a r d i n g o f n u c l e a r 
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f a c i l i t i e s w i l l p e r p e t u a l l y r e q u i r e r i g o r o u s s e c u r i t y measures. 
That p r o s p e c t has l e d t o p r o p o s a l s f o r m i n i m i z a t i o n o f t h e 
numbers o f such v u l n e r a b l e f a c i l i t i e s by c o n s t r u c t i o n o f 
w e l l - g u a r d e d , s e l f - c o n t a i n e d power p a r k s o r i s l a n d s each t o 
c o n t a i n a c o n s i d e r a b l e number o f r e a c t o r s , a commensurate 
r e p r o c e s s i n g p l a n t and waste d i s p o s a l f a c i l i t i e s , so as t o 
m i n i m i z e t h e i n t r u s i o n o f t h e n e c e s s a r y s e c u r i t y measures on 
the r e s t o f s o c i e t y . 
F o r many, t h e i r v iew o f t h e d e s i r a b l e c h a r a c t e r o f 
f u t u r e s o c i e t y c o n d i t i o n s t h e i r r e j e c t i o n o f n u c l e a r power. 
They see n u c l e a r power as t h e most v i s i b l e symbol o f 
c e n t r a l l y managed t e c h n o l o g y f o r w h i c h the average c i t i z e n 
has s u r r e n d e r e d c o n t r o l t o b u r e a u c r a t i c e x p e r t s who cannot 
be h e l d a c c o u n t a b l e . Some o f t h e younger p u b l i c d i s l i k e 
n u c l e a r power because i t o f f e r s t h e l i k e l i h o o d o f c o n t i n u a t i o n 
o f a h i g h - g r o w t h , m a t e r i a l i s t i c s o c i e t y t h a t , i n t h e i r v i e w , 
w i l l u l t i m a t e l y p r o v e d i s a s t r o u s t o b o t h t h e p h y s i c a l and 
s o c i a l e n v i r o n m e n t o f man. E s p o u s i n g d e c e n t r a l i z a t i o n , l o c a l 
s e l f - s u f f i c i e n c y and s m a l l - s c a l e e n t e r p r i s e s c o n t r o l l e d by 
-18-
consumers and c r a f t s m e n , t h e p o s i t i v e symbols o f t h i s s c h o o l 
a r e h o u s e h o l d s o l a r e n ergy, w i n d m i l l s , and renewable r e s o u r c e s , 
g e n e r a l l y . These a r e a l l l e g i t i m a t e s o c i a l and p o l i t i c a l 
1fl*st*S9tf*S; iSftHtof must n o t be p e r m i t t e d t o d i s t o r t o b j e c t i v e 
e v a l u a t i o n s o f s a f e t y , economics o r t e c h n i c a l p e r f o r m a n c e . 
Whether b r e e d e r r e a c t o r s w i l l p r o v e i m p e r a t i v e t o t h e 
s e c u r e f u t u r e o f A m e r i c a w i l l t u r n on y e t o t h e r f a c t o r s : 
agreement t o i n t e r n a t i o n a l c o n t r o l o f t h e f u e l c y c l e , the 
s u c c e s s o f c o n s e r v a t i o n i n damping demand f o r e l e c t r i c i t y , 
t h e magnitude o f o i l and gas f i e l d s y e t t o be f o u n d , t h e 
s u c c e s s o f t e r t i a r y o i l r e c o v e r y , t h e economic f e a s i b i l i t y 
o f v a r i o u s c o a l t e c h n o l o g i e s and t h e r a t e o f ' p e n e t r a t i o n ' 
o f d i v e r s e o t h e r p r e s e n t l y u n e c o n o m i c a l energy t e c h n o l o g i e s . 
How t h e t u r b u l e n t t r a n s i t i o n from th e age o f h y d r o c a r b o n s 
t o t h e age o f e s s e n t i a l l y i n f i n i t e l y a v a i l a b l e energy 
r e s o u r c e s w i l l t u r n out depends on whether we can muster t h e 
p o l i t i c a l w i l l t o do a l l t h a t i s r e q u i r e d , p a r t i c u l a r l y t o 
mount and s u s t a i n t h e n e c e s s a r y R&D program. We w i l l need 
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a l l t h e s c i e n c e we can muster t o s u p p o r t development o f 
b e n i g n new t e c h n o l o g i e s t o e n a b l e t h e n a t i o n w i s e l y t o 
choose among t r u l y f e a s i b l e and economic a l t e r n a t i v e s , and 
n o t be i n t h e h a p l e s s p o s i t i o n o f m e r e l y r e j e c t i n g 
u n a c c e p t a b l e t e c h n o l o g i e s . 
We have l i t t l e u n d e r s t a n d i n g o f t h e f a c t o r s t h a t 
prompted t h e e x t r a o r d i n a r y a c c e l e r a t i o n o f s c i e n c e i n 
Europe, p a r t i c u l a r l y E n g l a n d , two c e n t u r i e s ago and no more 
u n d e r s t a n d i n g o f t h e s u b t l e c i r c u m s t a n c e s t h a t c a u s e d t h e 
t e c h n o l o g i c a l t o r c h t o move from Europe t o A m e r i c a a c e n t u r y 
ago. But we do know t h a t we l i v e i n an o v e r p o p u l a t e d , 
c o m p e t i t i v e , i n t e r d e p e n d e n t w o r l d t h a t we no l o n g e r dominate 
and t h a t many a n o t h e r p o w e r f u l , p r o s p e r o u s dominant c i v i l i -
A 
z a t i o n has d i s a p p e a r e d . Our dynamic s o c i e t y may be l e s s 
fleuv>-t-
r e s i l i e n t t h a n we^thought; hence, t h e r e can be no g r e a t e r 
e r r o r t h a n t o a l l o w s o c i o p o l i t i c a l v a l u e s t o d i s t o r t o r 
c o v e r t r u t h . 
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The a t t a c k on s c i e n c e as p r o g e n i t o r o f t e c h n o l o g y has aJUo 
spawned an a t t a c k on s c i e n c e i t s e l f , v i z . , on r e s e a r c h i n 
g e n e t i c s , p a r t i c u l a r l y t h a t u t i l i z i n g r ecombinant DNA, t h e 
t e c h n i q u e i n w h i c h a fragment o f t h e g e n e t i c m a t e r i a l o f 
one s p e c i e s i s i n s e r t e d i n t o t h a t o f a second s p e c i e s . T h i s 
s i m p l e t e c h n i q u e , t h e most p o w e r f u l t o o l now a v a i l a b l e f o r 
i l l u m i n a t i n g t h e s t r u c t u r e and f u n c t i o n i n g o f t h e g e n e t i c 
a p p a r a t u s , evoked a c r e s c e n d o o f c o n c e r n , w h i c h i s now 
d i m i n i s h i n g somewhat. 
The e a r l i e s t e x p r e s s e d c o n c e r n was f o r t h e p o s s i b i l i t y 
t h a t i n t h e c o u r s e o f such r e s e a r c h t h e r e might be g e n e r a t e d 
a m i c r o o r g a n i s m w h i c h would escape l a b o r a t o r y c o n t r o l and, 
b e i n g o f a new s p e c i e s , might prove t o be dangerous t o man, 
t o d o m e s t i c a n i m a l s o r t o t h e environment. S i n c e f i r s t t h e 
m a t t e r a r o s e , I have had d i f f i c u l t y i n i m a g i n i n g t h a t t h i s 
r e s e a r c h c o u l d engender any r i s k g r e a t e r t h a n t h a t w h i c h i s 
d a i l y a c c e p t e d by t h o s e who m i n i s t e r t o p e r s o n s a f f l i c t e d w i t h 
g e nuine v i r a l o r b a c t e r i a l i n f e c t i o n . I have d i f f i c u l t y i n 
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b e l i e v i n g t h a t a s m a l l fragment of DNA o r o f a harmless 
v i r u s p l a c e d i n an innocuous b a c t e r i u m can t r a n s f o r m i t i n t o 
a r a g i n g b e a s t , unmanageable by s t a n d a r d c a u t i o u s l a b o r a t o r y 
procedure,And t h e r e i s a b s o l u t e l y no c o n t r a r y e v i d e n c e . 
A p a n e l o f t h e Academy t h a t examined t h i s q u e s t i o n con-
c l u d e d t h a t : 
"The body o f e v i d e n c e a c q u i r e d . . . o v e r t h e 
t h e l a s t few y e a r s c l e a r l y i n d i c a t e s t h a t recom-
b i n a n t DNA r e s e a r c h , performed under th e NIH 
g u i d e l i n e s , p r e s e n t s no r e a l r i s k t o p u b l i c 
h e a l t h . . . 
"Indeed, i t i s p r o b a b l e t h a t most rec o m b i n a n t 
DNA work u s i n g e n f e e b l e d E. c o l i systems c o u l d be 
c a r r i e d o u t s a f e l y w i t h o u t any s p e c i a l p r e c a u t i o n s . " 
I r o n i c a l l y , t h e v e r y enzymic 'cut and p a s t e ' p r o c e d u r e s used 
i n t h e l a b o r a t o r y have been found t o o c c u r c o n s t a n t l y i n 
n a t u r e , w i t h p l a s m i d s moving back and f o r t h among u n r e l a t e d 
b a c t e r i a l s p e c i e s and b e i n g remodeled by i d e n t i c a l mechanisms. 
A c c o r d i n g l y , E l w e l l and Falkow were l e d t o s t a t e t h a t , "While 
committees o f s c i e n t i s t s and laymen b a n t e r about recombinant DNA 
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around c o n f e r e n c e t a b l e s , N a t u r e has been c o n d u c t i n g e x p e r i -
ments p r o h i b i t e d under t h e NIH g u i d e l i n e s f o r reco m b i n a n t DNA 
r e s e a r c h . " I t b o g g l e s my mind t h a t committees o f t h e Congress 
a r e s e r i o u s l y d e b a t i n g b i l l s t o r e g u l a t e t h i s f i e l d o f r e s e a r c h , 
t o p r o t e c t u s from a h a z a r d whose e x i s t e n c e c annot be demon-
Some who p u b l i c l y r a i s e c o n c e r n s f o r s a f e t y may h a r b o r 
a h i d d e n agenda. Some c o n s i d e r t h a t man s h o u l d n o t k n o w i n g l y 
i n t e r v e n e i n t h e w o r k i n g s o f b i o l o g i c a l e v o l u t i o n ; o t h e r s t h a t 
t h i s r e s e a r c h c o u l d be a major s t e p a l o n g a t r a i l t h a t c o u l d 
l e a d t o t h e c a p a b i l i t y o f g e n e t i c m a n i p u l a t i o n o f man h i m s e l f . 
B o t h agree t h a t i t would be b e s t t o h a l t a l l p o s s i b l y c o n t r i b u t -
i n g r e s e a r c h a t i t s e a r l i e s t s t a g e , v i z . , a l l r e s e a r c h w i t h 
r e c o m b i n a n t DNA. T h e i r p o s i t i o n i s t h a t as soon a s a s c i e n t i s t 
can see some d i r e c t pathway from h i s p r e s e n t work t o an e v i l 
outcome a t some f u t u r e d a t e , no m a t t e r how remote, he s h o u l d 
abandon t h e f i e l d . That d i s t i n g u i s h e d i m m u n o l o g i s t , S i r M a c f a r l a n e 
B u r n e t t , s a i d , " I t i s a ha r d t h i n g f o r an e x p e r i m e n t a l s c i e n t i s t 
s t r a t e d . 
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t o a c c e p t , b u t i t i s becoming a l l t o o e v i d e n t t h a t t h e r e a r e 
dangers i n knowing what s h o u l d not be known." 
To Dr. B u r n e t t I r e p l y t h a t i t must be f a r more dangerous 
t o l i v e i n i g n o r a n c e t h a n t o l i v e w i t h knowledge. He f o r g e t s 
t h a t t h e u s e s o f s c i e n c e a r e i n d e e d u n p r e d i c t a b l e . He i g n o r e s 
t h e i n t r i n s i c v a l u e o f knowledge o f o u r own g e n e t i c mechanisms, 
t h e i m m e d i a t e l y o b v i o u s p r a c t i c a l a p p l i c a t i o n s o f r e s e a r c h i n 
t h i s f i e l d and t h e a p p l i c a t i o n s w h i c h must l i e beyond t h e 
h o r i z o n o f o u r i m a g i n a t i o n s . C o n v e r s e l y , t h e u g l y p o s s i b i l i t y 
w h i c h c o n c e r n s him c o u l d o c c u r o n l y a t t h e end o f a l o n g and 
e x t r a o r d i n a r i l y d i f f i c u l t e x p e r i m e n t a l r o a d and i n f u l l v i e w 
o f many o b s e r v e r s . There w i l l be ample o p p o r t u n i t y t o p r e v e n t 
t h e f e a r e d outcome, whereas t e r m i n a t i o n o f t h e e n t i r e e n t e r p r i s e 
a t t h i s s t a g e d e n i e s t o p o s t e r i t y a l l o f i t s p o t e n t i a l f r u i t . 
Nor c a n I e a s i l y condone any abridgement o f t h e freedom 
o f s c i e n t i f i c i n q u i r y . H i s t o r i c a l l y , freedom o f i n q u i r y - - l i k e 
freedom o f speech, o f r e l i g i o n , o f t h e p r e s s and o f a s s e m b l y — 
came t o be c h e r i s h e d p r e c i s e l y as t h e s c i e n t i f i c s e a r c h 
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f o r t r u t h f r e e d mankind from dogmatic r e l i g i o u s and p o l i t i c a l 
t h o u g h t . S c i e n t i f i c i n q u i r y has c h a l l e n g e d t h e dogma o f an 
a u t h o r i t a r i a n w o r l d f o r t h e l a s t 400 y e a r s . I t has f r e e d 
men's minds a s i t eased t h e i r t o i l . I t was Thomas J e f f e r s o n 
who s a i d , "There i s no t r u t h on e a r t h t h a t I f e a r t o be known." 
Abridgement o f t h e freedom o f i n q u i r y o f s c i e n t i s t s , t h e r e f o r e , 
c o u l d c o n s t i t u t e t h e f i r s t s t e p a l o n g a t r a i l w h i c h must 
i n e v i t a b l y l e a d t o l o s s o f t h o s e o t h e r freedoms t h a t we c h e r i s h . 
N e i t h e r law nor t r a d i t i o n c o n f e r an a b s o l u t e r i g h t o f 
freedom f r o m a l l r e s t r a i n t s . We have r e a d i l y a c c e p t e d v a r i o u s 
such w i t h r e s p e c t t o s c i e n t i f i c i n q u i r y , as f o r example, t h o s e 
r e g a r d i n g t h e use o f human s u b j e c t s . But we need a c c e p t no con-
s t r a i n t s o t h e r than t h o s e found a b s o l u t e l y e s s e n t i a l t o p r o t e c t 
a g a i n s t i n j u r y o t h e r v a l u e s t h a t we c h e r i s h . To use t h e power 
o f government f o r t h e s u p p r e s s i o n o f i d e a s t h a t might o t h e r w i s e 
f l o w from r e s e a r c h would t a k e us back t o an e r a o f dogmatism 
f r o m v/hich mankind has o n l y r e c e n t l y escaped. But i t would be 
a f e c k l e s s c o u r s e . I n t h e l o n g r u n i t i s i m p o s s i b l e t o s t a n d 
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i n t h e way o f t h e e x p l o r a t i o n o f t r u t h . Someone w i l l l e a r n 
somewhere, sometime. 
The o p t i m i s t s among s c i e n t i s t s , m y s e l f i n c l u d e d , see 
the f u r t h e r development o f s c i e n t i f i c u n d e r s t a n d i n g as a 
worthy g o a l i n i t s e l f and as t h e means f o r expanding t h e 
p l a n e t s e n e rgy r e s o u r c e base, f o r c o n v e r t i n g nonrenewable 
r e s o u r c e s i n t o an i n f i n i t e r e s o u r c e base, f o r m i n i m i z i n g 
human p a i n and d i s e a s e , as a means o f so managing a f f a i r s 
t h a t t h e g o a l o f an e q u i t a b l e , harmonious w o r l d need n ot be 
d e n i e d t o mankind. But t h e p a t h i s p e r i l o u s . Success demands 
an e n d l e s s s t r e a m o f g r e a t e r and l e s s e r a p p r o p r i a t e d e c i s i o n s , 
w i t h l i t t l e f o r g i v e n e s s f o r e r r o r . The scope o f human c h o i c e 
and freedom widens a t t h e same time t h a t t h e p o s s i b l e p r i c e 
o f e r r o r e s c a l a t e s . I r e g r e t t h a t , v a g u e l y s e n s i n g t h i s c i r -
cumstance, p u b l i c a t t i t u d e s seem t o be s h i f t i n g from s e e k i n g 
means o f a c c o m p l i s h i n g the g r e a t e s t p o s s i b l e good t o s e t t l i n g 
f o r pathways t h a t r i s k t h e l e a s t harm. L e t us hope t h a t human 
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i n s t i t u t i o n s a r e not so f r a i l as t o deny us t h e r e a l i z a t i o n 
o f t h e o p p o r t u n i t i e s w h i c h l i e w i t h i n our i n t e l l e c t u a l and 
m o r a l c a p a c i t i e s . F o r we can be unab a s h e d l y o p t i m i s t i c 
c o n c e r n i n g t h e p r o s p e c t s f o r c o n t i n u i n g g r e a t d i s c o v e r i e s 
i n s c i e n c e . C o n s i d e r o n l y two f i e l d s , astronomy and b i o l o g y . 
F o r m i l l e n n i a , human e x p e r i e n c e o f t h e heavens was 
l i m i t e d t o t h a t r e v e a l e d t o us by r a d i a t i o n i n t h a t p o r t i o n 
o f t h e e l e c t r o m a g n e t i c spectrum t o w h i c h o u r r e t i n a i s s e n s i -
t i v e . F o r o n l y a few y e a r s , s e n s o r s on t h e ground and i n 
space have e x p l o r e d e a r t h ' s s u r r o u n d as 'seen' i n t h e gamma 
r a y , X - r a y , u l t r a v i o l e t , i n f r a r e d and r a d i o p o r t i o n s o f t h e 
spectrum. The image t h u s r e v e a l e d s t r e t c h e s t h e human 
i m a g i n a t i o n as has no o t h e r v i s i o n i n h i s t o r y . And p a t e n t l y 
t h e b e s t i s y e t t o come. I can h a r d l y w a i t f o r t h e l a r g e 
space t e l e s c o p e t o be p l a c e d i n o r b i t ! 
I t i s d i f f i c u l t t o communicate t h e e x c i t e m e n t o r t h e 
d i m e n s i o n s o f t h e c u r r e n t e x p l o s i o n o f b i o l o g i c a l u n d e r s t a n d -
i n g : u n d e r s t a n d i n g o f m e t a b o l i c r e g u l a t o r y mechanisms, o f t h e 
s t r u c t u r e and f u n c t i o n o f c e l l membranes, of g e n e t i c mech-
anisms and t h e i r d e f e c t s , o f t h e n a t u r e o f t h e c e l l s u r f a c e , 
o f how c e l l s communicate w i t h o t h e r c e l l s . N e u r o b i o l o g i s t s , 
f a c e d w i t h t h e s e e m i n g l y h o p e l e s s t a s k o f d e a l i n g w i t h an 
o v e r w h e l m i n g l y c o m p l i c a t e d c i r c u i t r y w i t h o u t a w i r i n g diagram, 
now have q u a n t i t a t i v e u n d e r s t a n d i n g o f t h e mechanism o f t h e 
nervo u s i m p u l s e , o f t h e c o n n e c t i o n between nerve c e l l and 
n e r v e c e l l , o r end o r g a n , knowledge o f a c t i v a t o r s and i n h i b i t o r 
and awareness t h a t t h e b r a i n i s an e s s e n t i a l l y e n d o c r i n e t i s s u e 
U n d e r s t a n d i n g o f t h e b r a i n i s s u d d e n l y p e r c e i v e d as an i n e v i -
t a b l y s u c c e s s f u l r a t h e r t h a n as an i m p o s s i b l e t a s k . There has 
n e v e r been a time l i k e i t . M oreover, we s t a n d on t h e b r i n k 
o f u n d e r s t a n d i n g t h e mechanisms o f d i v e r s e d i s e a s e s , under-
s t a n d i n g t h a t w i l l s u r e l y p e r m i t us b e t t e r t o cope w i t h some 
o f our o l d e s t a f f l i c t i o n s . 
Our c u r r e n t m a l a i s e , t h e n , stems i n c o n s i d e r a b l e p a r t 
from a few bad e x p e r i e n c e s and from t h e t i m e d e l a y i n meeting 
the h i g h hopes and e x p e c t a t i o n s r a i s e d i n t h e minds o f those 
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who a p p r e c i a t e t h e g r e a t power o f s c i e n c e , and t h e f o r c e of 
t e c h n o l o g y . Those e x p e c t a t i o n s have t a k e n on a new l i g h t as 
s c i e n c e has a l s o r e v e a l e d t h e t r u e c o n d i t i o n o f man on e a r t h . 
I see no a l t e r n a t i v e but t o a d d r e s s v i g o r o u s l y t h e p r i n c i p a l 
q u e s t i o n s o f s c i e n c e i t s e l f , and t o use o u r e v e r - w i d e n i n g 
u n d e r s t a n d i n g and s o p h i s t i c a t e d t e c h n o l o g y w i t h g r a c e and 
A 
c h a r i t y and wisdom, r e c o g n i z i n g t h a t t h e r e w i l l a l ways be 
q u e s t i o n s t o be asked and problems t o be managed i f not s o l v e d , 
We a r e n o t o m n i p o t e n t but n e i t h e r a r e we u n w i t t i n g f o i l s 
o f p o w e r f u l f o r c e s o v e r which we have no c o n t r o l . To be s u r e , 
new problems seem always t o a r i s e as we s o l v e o l d ones. But 
we have l e a r n e d not t o seek a p e r f e c t w o r l d . Our j o y must be 
found i n t h o s e a c t s by w h i c h we e x e r c i s e o u r unique human 
c a p a b i l i t i e s t o e r a d i c a t e what we abhor and t o promote t h a t 
w h i c h we v a l u e and c h e r i s h . For m y s e l f , I r e t a i n my f a i t h 
t h a t s c i e n c e , w h i c h has r e v e a l e d t h e most awesome and p r o f o u n d 
b e a u t y we have y e t b e h e l d , i s a l s o t h e p r i n c i p a l t o o l t h a t our 
c i v i l i z a t i o n has d e v e l o p e d t o m i t i g a t e t h e c o n d i t i o n of man. 
A 
.Science i s t h e hope i n Pandora's box. 
